Magnetic nanoparticles with spinel structure MFe 2 O 4 (M = Fe, Co, Mn, Zn, Ni, Cu...) have been extensively studied for their various magnetic applications ranging from magnetic energy storage to biomedical applications. [1] , [2] Different synthesis methods, such as co-precipitation [3] , [4] , forced hydrolysis in a polyol medium [5] , [6] , micro-emulsions [7] , hydrothermal synthesis [8] , [9] , microfluidic process [10] , or thermal decomposition [11] , [12] , have been used to control size, shape and composition of these nanomaterials. Thermal decomposition of metal precursors has been demonstrated to be a very effective method to prepare monodisperse nanoparticles with controlled morphology [13] . To develop original magnetic properties bimagnetic core/shell nanostructured particles have been synthesized and characterized. [14] These particles are a combination of a magnetic hard phase (e.g. core/shell/shell nanoparticles, a seed-mediated growth at high temperature method was used. The Fe 3 O 4 nanoparticles seeds (1.5 mmol) dispersed in heptane were mixed under a flow of nitrogen with a mixture of Fe(acac) 3 (1 mmol), Co(acac) 2 (0.5 mmol), oleic acid (6 mmol), oleylamine (6 mmol), 1,2-hexadecanediol (10 mmol), benzyl ether (20 mL). The solution was first heated to 100℃ for 30 min to remove heptane, then to reflux (∼300℃) for 1h. The final mixture was cooled down to room temperature, washed with ethanol and a black precipitate was collected after magnetic precipitation. The separated nanoparticles were re-dispersed in heptane, and a black ferrofluid * Electronic address: veronica. core/shell/shell particles. Figure 2a shows the zerofield cooled (ZFC) temperature dependence of magnetization under a 50 Oe field. The blocking temperature (T B ) increases when comparing core, core/shell, and core/shell/shell structures. Fe 3 O 4 nanoparticles display a blocking temperature at 25 K, although this of Fe 3 O 4 @CoFe 2 O 4 is around 210 K. The increase between the blocking temperatures of the core/shell and core/shell/shell structures (T B = 305 K) is lower, indicating that the magnetic hard phase shell (CoFe 2 O 4 ) has a more important impact on the blocking temperature compared to magnetic soft phase shell (MnFe 2 O 4 ).
Magnetization as a function of the magnetic field acquired at 5K, is displayed in Figure 2b . The temperature is lower that the blocking temperature and a hysteresis look is obtained for each sample. This result is quite different of the two phase magnetic behavior that would have been obtained ), show that contrary to expectations from this simple model, the coercivity is increased (H c = 17 kOe). This shows that the physics governing the magnetic properties of trimagnetic core/shell/shell nanoparticles is certainly more complex than anticipated from the results on bimagnetic core/shell nanoparticles and should be investigated more thoroughly by numerical simulations and on the experimental side by varying the shell thicknesses and the nature of materials. In the same time, it provides new opportunities towards a fine tuning of the magnetic anisotropy of magnetic nanoparticles.
